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excellent crystal orientation characteristic by depositing 
particles generated from a target while irradiating the 
target with ion beams with a specified incident angle and 
a specified distance in plural directions, 
CONSTITUTION: A device for producing a 
polycrystalline thin film B made of the particles 
generated from a target by depositing the particles on a 
base material A is provided with a target 12 arranged in 
a face-to-face relation with a base material holder 1 1 
supporting the material A, a generator 1 4 for giving 
energy to the target 1 2 for jetting the constituent particles 
of the target to the material A, and a plurality of ion guns 
13A, 13B disposed at the angle of 90 or 180 degrees 

around the normal of a film formed face to irradiate the material A with ion beams with the 
incident angle of 50 to 60 degrees from the slant direction with respect to the normal of the 
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orientation characteristic by depositing particles 
generated from a target 

while irradiating the target with ion beams with a 
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the particles generated from a target by depositing the 
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face- to- face relation 

with a base material holder 11 supporting the material A, a 
generator 14 for 

giving energy to the target 12 for jetting the constituent 
particles of the 

target to the material A, and a plurality of ion guns 13A, 
13B disposed at the 

angle of 90 or 180 degrees around the normal of a film 
formed face to irradiate 

the material A with ion beams with the incident angle of 50 
to 60 degrees from 

the slant direction with respect to the normal of the film 
formed face of the 

material supported by the holder 11. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ho WS the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


Petailed Description of the Invention] 
[0001] 

[Industrial Application] the oxide superconductivity in which the equipment and the manufacture 
method this invention manufactures the polycry stal thin film in which crystal orientation was ready, and 
crystal orientation were ready - it is related with the manufacture method of a conductor 
[0002] 

Pescription of the Prior Art] Conventionally, the method of forming the good oxide superconductivity 
layer of a crystal stacking tendency on base materials, such as a substrate metallurgy group tape, is tried 
variously. As the one method, the method of forming an oxide superconductivity layer by the forming- 
membranes methods, such as sputtering, on this single crystal base material is made using single crystal 
base materials, such as MgO to which oxides superconductors and the crystal structure were similar, or 
SrTi03. If the forming-membranes methods, such as sputtering, are performed using Above MgO or the 
single crystal base material of SrTi03, in order that the crystal of an oxide superconductivity layer may 
carry out a crystal growth based on the crystal of a single crystal base material, it is possible to make 
good the a-axis or b-axis stacking tendency of the crystal, and it is known that the oxide 
superconductivity layer formed on these single crystal base materials will demonstrate tens of thousands 
- about two 100,000 A/cm critical current density high enough. 

[0003] By the way, in order to use oxides superconductors as a conductor, it is necessary to form the 
good oxide superconductivity layer of a crystal stacking tendency on the base material of long pictures, 
such as the shape of a tape. However, when an oxide superconductivity layer is directly formed on base 
materials, such as a metal tape, the metal tape itself is the polycrystalline substance, and since the crystal 
structure also differs from oxides superconductors greatly, there is a problem which cannot form the 
good oxide superconductivity layer of a crystal stacking tendency. Then, covering the interlayer who 
uses a sputtering system and consists of polycrystal thin films, such as MgO and SrTi03, and forming 
an oxide superconductivity layer on this interlayer on base materials, such as a metal tape, 
conventionally, is performed. However, the oxide superconductivity layer formed by the sputtering 
system on this kind of interlayer had the problem that only critical current density (for example, about 
two several 1000 to 10000 A/cm) quite lower than the oxide superconductivity layer formed on the 
single crystal base material was shown. This is considered to be based on the reason for explaining 
below. 

[0004] First, on the base material 1 which consists of the polycrystalline substance, such as a metal tape, 
as shown in drawing 1 1 The interlayer 2 of a polycrystal thin film is formed by the forming-membranes' 
methods, such as sputtering, this interlayer 2 top the oxide superconductivity layer 3 - forming ~ 
superconductivity - a conductor, when A* is manufactured An interlayer 2 and the oxide 
superconductivity layer 3 will all be in a polycrystal state, and, as for the oxide superconductivity layer 
3, the interlayer 2 is [ much crystal grain 4 ] respectively disorderly in the state where much crystal grain 
5 was combined disorderly, respectively. And if each of the crystal grain 5 of the oxide 
superconductivity layer 3 is seen separately, although orientation of the c axis of the crystal of each 
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crystal grain 5 is carried out to the grade perpendicular to which the base-material front face is received, 
an a-axis and a b-axis will be considered to have turned to the disorderly direction. However, although 
oxides superconductors have the electric anisotropy into the crystal itself and tend [ especially ] to pass 
the electrical and electric equipment to a shaft orientations and b shaft orientations of a crystallographic 
axis, they have the electric anisotropy like being hard to pass the electrical and electric equipment 
according to the specific direction of a crystallographic axis in c shaft orientations. 
[0005] Therefore, if the sense of an a-axis and a b-axis becomes disorderly for every crystal grain of an 
oxide superconductivity layer as mentioned above, as a result of [ **** in the quantum unity of a 
superconductivity state ] being divided, in the grain boundary to which the crystal stacking tendency 
was confused, it will be thought that the fall of a superconductivity property, especially critical current 
density is caused. Moreover, it is thought that the aforementioned oxides superconductors will be in an 
a-axis and the polycrystal state which has not carried out b-axis orientation for the oxide 
superconductivity layer 3 growing so that it may have consistency into an interlayer's 2 crystal at the 
time of membrane formation of the oxide superconductivity layer 3 since the interlayer 2 formed in the 
bottom of it is in an a-axis and the polycrystal state which has not carried out b-axis orientation 
[0006] 

[Problem(s) to be Solved by the Invention] then, the oxide superconductivity which is this invention 
persons' forming polycrystal thin films, such as a good yttrium stabilized zirconi a (it being hereafter 
called YSZ for short) of a crystal stacking tendency, on the base material of a metal tape, and forming an 
oxide superconductivity layer on this polycrystal thin film, and was excellent in the superconductivity 
property - various attempts which manufacture a conductor are performed and the oxide 
superconductivity for which this invention persons used previously the polycrystal thin film which was 
excellent in the crystal stacking tendency in Japanese Patent Application No. No. 126836 [ three to ], 
Japanese Patent Application No. No. 126837 [ three to ], Japanese Patent Application No. No. 20555 1 
[ two to ], Japanese Patent Application No. No. 13443 [ four to ), Japanese Patent Application No. No. 
293464 [ four to ], etc., and it out of such an attempt - patent application of a conductor is performed 
[0007] In case the particle of YSZ is made to deposit by the forming-membranes methods, such as 
s puttering or laser vacuum evaporationo, on a base material according to the technology indTcateH by 
such patent application If _an ion'Beam is irradiated from across with the 50 - 60 degrees of inci dent 
an^le to the normal of a base-m aterial membrane formation side the oxide superconductivi ty which 
excelled [ form / an oxide superconductivity layer / on this polycrystal thin film / can formTEe* 
polycrystal thin film excellent in the crystal stacking tendency, and ] in the superconductivity property -- 
a conductor is obtained And as a factor in which the crystal stacking tendency of the polycrystal thin 
film of YSZ on the aforementioned base material is ready, this invention persons presume the following 
things, as indicated on the Japanese-Patent-Application-No. No. 293464 [ four to ] specifications. 
[0008] The unit lattice of the crystal of the interlayer 2 of YSZ is a cubic as shown in drawing 12 , in 
this crystal lattice, the directions of a substrate normal are <100> shafts, and each of other <010> shafts 
and <001> shafts serves as a direction shown in drawing 12 . If the ion beam which carries out incidence 
from across to a substrate normal is taken into consideration to these directions, when carrying out 
incidence along the direction of the diagonal line of a unit lattice, i.e., <1 1 1> shafts, to the zero O of 
drawing 12 , it becomes the 54.7 degrees of incident angle. 

[0009] That a flood crystal stacking t^nfonn y is shown in the range of the 50 - 60 degrees o f incident 
angle as mentioned above here In the crystal which inn channeling tnnlr phr^ m^f Actively anfrhas 
deposited on a base material A when the degree theta of incident angle of an ion beam comes before and 
after it in accordance with the 54.7 aforementioned degrees Only the atom which became the 
anangement relation which is in agreement with the aforementioned angle on a base material A 
becomes easy to remain alternatively. The thing of the atomic arrangement to which others were 
confined presumes what only the crystal into which the good atoms of a stacking tendency gathered 
remains alternatively, and deposits, as a result of a spatter's being carried out by the spatter effect of an 
ion beam and being removed. 

[0010] And this invention persons having enforced the laser vacuum deposition from such a 
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background, and performing the aforementioned ion beam irradiation on a base material, by depositing a 
YSZ particle, the interlayer of YSZ was formed on the base material and this interlayer's crystal stacking 
tendency was measured. The result is shown in drawing 13 . While drawing 13 moves the base material 
of the metal tape which consists of Hastelloy C-276 with 0. 1mm [ in thickness ], and a width of face of 
5.0mm at a rate of 20-30cm per hour inside a vacuum chamber An Kr-F excimer laser is irradiated at the 
YSZ target prepared in the vacuum chamber, and an interlayer's pole figure (111) obtained by enforcing 
the laser vacuum deposition which is made to deposit the particle generated from this YSZ target on a 
base material, and forms an interlayer is shown. In addition, in enforcing this laser vacuum deposition, 
the degree of incident angle to the normal of a base-material membrane formation side is set as 55 
degrees, aJCr ++Q2 mixture ion b eam is irradiated [ of a base material ] from across, and the particle is 

de posite d. " 

[OOTTT 

problem(s) to be Solved by the Invention] From the analysis result shown in drawing 13 , this YSZ 
interlayer made it perpendicular to the membrane formation side of a base material <100> orientation, 
one <1 1 1> shaft did orientation in the direction of incidence of an ion beam, and that the 
crystallographic axis has order in a field parallel to the membrane formation side of a base material 
made him clear. Moreover, from the result shown in this drawing 13 , although the stacking tendency of 
the <1 1 1> shafts which meet in the direction of incidence of an ion beam was excellent, to the stacking 
tendency of the shaft of the direction turned to right-angled to the direction of incidence of an ion beam, 
having produced disorder of some made it clear. 

[0012] This invention persons assume what is explained below as a cause which disorder of such a 
crystal stacking tendency produces. First, in the basis of suitable assistant energy, when making the 
crystal of YSZ deposit on a base material, seen from the field of free energy, most, stability is high and 
it is considered that probability becomes high that turn the <100> shaft orientations of the crystal of 
YSZ in the direction of a normal of a base-material membrane formation side, and they carry out a 
crystal growth, and when the <1 1 1> shafts which are shown in drawing 1 2 according to the effect of 
slantinR irradiation of the above ion b eams in addition to it are fixed 1 that the crystal which is YSZ can 
disturb a stacking tendency It is the case where it was going to rotate to the circumference of the <1 1 1> 
shafts of drawing 12 , and is going to shift a position. Moreover, it is thought that disorder of the same 
crystal stacking tendency might be produced when fixation of the <100> shafts by free energy was 
inadequate, and some orientation disorder as these factors separately been independent, or influenced 
mutually and shown in drawing 12 was produced, this invention person did the purpose of making the 
aforementioned interlayer's crystal stacking tendency still better based on this analysis result from the 
above thing, and this invention was reached. 

[00 13] While it was made in order that this invention might solve the aforementioned technical problem, 
and orientati o n of the c axis o f a crystallographic axis can be carried out to the right-angle sense to the 
membr a ne format ion side nf a hase material T he equipment which nan mmuVarhw th^ p^ly^ stT ,p t hj n 
film which could also arrange the a-axis and b-axis of a crystallographic axis of crystal grain along the 
field parallel to a membrane formation side, and was excellent in the crystal stacking tendency, and the 
method of manufacturing are offered, and the oxide superconductivity equipped with giving alternative 
with width of face to the synthetic conditions and constituent at this time, and the oxide 
superconductivity layer excellent in the crystal stacking tendency » it aims at offering a conductor 
[0014] 

[Means for Solving the Problem] In the equipment which manufactures the polycrystal thin film which 
is made to deposit the particle generated from the target on a base material, and consists of the 
aforementioned particle on a base material in order that invention according to claim 1 may solve the 
aforementioned technical problem The base-material electrode holder which supports the 
aforementioned base material, and the target by which opposite arrangement was carried out at this base- 
material electrode holder, The generator which energy is added to this target, and the constituent particle 
of a target is turned [ generator ] to the aforementioned base material, and makes it blow off, While 
irradiati ng an ion beam from acr oss with the 50 - 60 degrees of incident angle at a base material to the 
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n ormal of the membrane formation side of the base material supported by the aforementioned base - 
m aterial electrode holder, it comes to provide two or more ion Runs arranged at intervals of 90 decrees 
.or 180 de crees at the circumference of the normal of the ^f , T n " niinnoA m°" h rane formation side. 
[0015] In the equipment which manufactures the polycrystal thin film which is made to deposit the 
particle generated from the target on a base material, and consists of the aforementioned particle on a 
base material in order that invention of claim 2 publication may solve the aforementioned technical 
problem The base-material electrode holder which supports the aforementioned base material, and the 
target by which opposite arrangement was carried out at this base-material electrode holder, The 
generator which energy is added to this target, and the constituent particle of a target is turned 
[ generator ] to the aforementioned base material, and makes it blow off, While irradiating an ion be am 
fr om across with the 50 - 60 degrees of incident angle at a base material to the normal of the membra ne 
formation side of the bas,p mat»"nl fiugpoafidjr ^the aforementioned base-material electrode holde r, it 
com es to provide two or more ion guns arranged at intervals of 90 degr ees or 1 80 degrees at the U 

circ umference or the normal of the aforementioned membrane formation sitfe" " 

[0016] In order that invention according to claim '5 may solve the aforementioned technical problem, the 
particle generated from the target is made to deposit on a base material. In the method of manufacturing 
a conductor the polycrystal thin film which consists of the aforementioned particle on a base material - 
forming - a it top - ™ "rirfr piipm-rnirtnrtiyi ry layer ~ forming - oxide superconductivity - While 
making the aforementioned particle deposit on a base material, irradiating the ion beam which the ion 
source generated from across to the normal of a base-material membrane formation side with the degree 
of incident angle of the ranee of 50 - 60 dearer in r.as* the afore mentioned p a rticle is made to dep osit 
on a base material The inn hea,™ wh ich irradiates on the aforem fr +: ™H H** material is irradiated from 
two or more directions at a n interval 90 degrees or 180 degrees by making the afnrementinnpH normal 

into a medi al axis nfth e. r,irrcimfftr e nce L ' = 

[0017] In the method of manufacturing the polycrystal thin film w hich is made depositing the particle 
generated from the target on a base material, and consists of the aforementioned particle on a base 
material in order that invention according to claim 2 may solve the aforementioned technical problem 
While making the aforementioned particle deposit on a base material, irradiating the ion beam which the 
ion source generated from across to the normal of a base-material membrane formation side with the 
d egree of incid ent angle of the. r m r nf - ao^^r^ in rafr thf afor ementioned particle is made to 
dep^sjton_ai>ase material While irrad iating the ion beam which irradia t&c uu Lhi afuiitweniinlwl base 

material from t wo or more directionsat an interval 9U d egrees or 180degrees by making -tfie" 

aforemen tioned normal into a medial axis at the circumference, an^ mrsWercondiK^mtv layer is 

form ed bTTrie futming-memor anes metnnd on this pnlyr.ryQtal th.n h\ m . . 

[00 rs]~^ ^ ' 

[Function] In the cubic unit lattice of oolvcrvstal thin films s uch as YSZ deposited on a base material 
the directions^^substrate normal are <100> shafts, the height direction ot a unit lattice is shown and 
each of othe^OJ^shafts and <010> shafts shows the direction which intersects perpendicularly with 
<100> shafts, fbrexample, the cross direction of a unit lattice, and the depth direction. It becomes 
growth stable in free energy that make a base-material membrane formation side and <100> shafts cross 
at right angles, and atomic deposition is made in the polycrystal thin film of YSZ in some conditions 
here. Furthermore, if the ion beam which carries out incidence from across to a substrate normal is taken 
into consideration, the case where incidence is carried out along the direction of the diagonal line of the 
aforementioned unit lattice, i.e., <1 1 1> shafts, will serve as the degree of incident angle which is 54.7 
degrees. 

[0019] Making the degree of incident angle of the aforementioned ion beam into the range of 50 - 60 
degrees In the crystal which ion channeling took place most effectively and has deposited on a base 
material when the degree theta of incident angle of an ion beam comes before and after it in accordance 
with the 54.7 aforementioned degrees Only the atom which became the arrangement relation which is in 
agreement with the aforementioned angle on a base material becomes easy to remain alternatively The 
thing of the atomic arrangement to which others were confused is presumed to be what only the crystal 


http.7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


7/29/03 


Page 5 of 1 1 


into which the good atoms of a stacking tendency gathered remains alternatively > and deposits, as a 
result of a spatter's being carried out by the spatter effect of an ion beam and being removed. Moreover, 
when a channeling does not happen, it is possible that the alternative spatter effect happens with a 
convergence collision, the anisotropy of ejection energy, etc. 

[0020] However, in this case, only in the ion beam of one direction, the stability which may produce the 
gap which a unit lattice tends to rotate and an atom tends to deposit on the circumference of the ion 
beam of one direction, in addition originates in free energy may be resisted, the direction of a unit lattice 
may be shifted, and an atom may accumulate. Then, if it is made to irradiate the circumference of the 
normal of a base-material membrane formation side every [ every 90 degrees and ] ] ftn ^g™^ ^ that 
t wp or more ion beams may be irradiated with the aforementioned degree of incident angle in a ba se- 
material-Ha embrano formati o n sid ere f-fcast tw o sh aft orientations of the unit lattice of a polycrysta l thin 
film are fixable^ Thereby, the probability that the unit lattice of the crystal under deposition will cau55*a 
position gap decreases extremely, and the polycrystal thin film whose crystal stacking tendency 
improved is obtained. Moreover, at this time, it will not necessarily be required for a free-energy target 
for (100) to be stable in the direction of a substrate normal. <1 1 1> shafts are because it is decided in a 
cubic at a meaning that growth will be biaxial ************** 

[0021] Therefore, in a manufacturing installation, the good polycrystal thin film of a stacking tendency 
can be manufactured by establishing an ion gun so that it may be the predetermined degree of incident 
angle and an ion beam can be emitted from two or more predetermined directions to a base-material 
membrane formation side. Moreover, in the manufacture method, the good polycrystal thin film of a 
stacking tendency can be formed ,by irradiating an ion beam frnm fa/n nr mnrp prp^f frm ined directions 
with the predetermined degree of incident ang bJ to_a base-material membrane forma tion side. 
furthermore, the oxide superconductivity which has the oxide superconductivity layer which forms 
oxidization ********** on t h e polycrystal thin film excellent in the aforementioned stacking tendency, 
and which was excellent in the stacking tendency when becoming a conductor can be manufactured ' 


[Example] Hereafter, the example of this invention is explained with reference to a drawing. The 
pol Ycrystal thin film by which A w as fo gped in the tape-like base materi al and^wasfbnned [ in / 
drawing 1 / drawing 1 sh ows one examplein which the polycrystal thin film of thiTinvention was 
formed on the base material, and ] in the upper surface of a base material A is shown . Although the 
aforementioned base material A uses the tape-like thing in this example, the thing of various 
configurations, such as a plate, a wire rod, and **** can be used, and a base material A consists o f 
v arious metallic materials, various plass . or various ceramics, such as nickel alloys, such as silver^ 
platinum, stainless steel, copper, and a Hastelloy, etc., for example. ' 
[0023] The aforementioned polycrystal t hin film B consists o^S^(yttrium stabilized zirconia\^V [gO^ 
etc. \Yhich have the crystal st ructure of cubic syste m, is wearing ail the upper &mf*c** nf a hae/r^dfi 
A, and is prepared, this polycrystal thin film B As shown in drawing 2 , junction unification is carried 
out through the grain boundary R, and much detailed crystal grain 20 becomes mutually. The c axis of 
the crystallographic axis of each crystal grain 20 is turned right-angled to the upper surface (membrane 
formation side) of a base material B, the a-axes and b-axes of a crystallographic axis of each crystal 
grain 20 are mutually turned in the same direction, and orientation within a field of it is carried out. The 
aforementioned polycrystal thin film B may need to be the cubic thing of a crystalline substance, and 
preferably, as long as the thing of hexagonal or a prismatic crystal is a cubic thing, a compound is 
sufficient as it. Moreover, orientation of the c axis of each crystal grain 20 is carried out right-angled to 
the membrane formation (upper surface) side of a base material A. And the a-axes (orb-axis) of each 
crystal grain 20 make those angles (the grain-boundary inclination K shown in drawing 2 ) to make less 

t han 30 degrees, andjunctiq n uni fication is ca rrie d nnt_> 

[0024] Next, the equipment which manufactures the aforementioned polycrystal thin film B is 
explained. Drawing 3 shows an example of the equipment for forming the polycrystal thin film B, and 
the equipment of this example has the composition of having prepared the i on gun for ion beam 
assi stance in laser vacuum evaporation o e quipment The base-material electrode holder 1 1 for this 


[0022] 
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equipment holding a base material A, and the target 12 of the tabular by which opposite arrangement 
was carried out with the predetermined interval at the slanting lower part of this base-material electrode 
holder 11, The ion guns 13A and 13B by which opposite arrangement was carried out so that the base- 
material electrode holder 1 1 might be inserted into the side of the aforementioned base-material 
electrode holder 1 1 with a predetermined interval, The laser luminescence equipment (generator) 14 for 
being prepared in the side of the aforementioned target 12 and irradiating a laser beam towards die upper 
surface of a target 12 is constituted as a subject 

[0025] Moreover, while the important section of the equipment of this example is contained by the 
vacuum housing 15 and being able to hold the circumference of the base-material electrode holder 1 1 
and a target 12 in vacuum atmosphere, the ion guns 13 A and 13B are attached in the peripheral wall of a 
vacuum housing 15. Furthermore, controlled-atmosphere sources of supply, such as a chemical cylinder 
of illustration abbreviation, are connected to the aforementioned vacuum housing 15, and it can adjust 
now to the inert gas atmosphere which is in low voltage states, such as a vacuum, about the interior of a 
vacuum housing 15, and contains the inert gas atmosphere or oxygen of argon gas or others. In addition, 
the convergent radiotherapy of the laser beam taken out from above laser luminescence equipment 14 is 
carried out to the upper surface of a target 12 through 1st reflecting mirror 14a, 2nd reflecting mirror 
14b, condenser lens 14c, and window part 15a attached in the side attachment wall of a vacuum housing 
15. 

[0026] On the other hand, since the base material A of the shape of a long metal tape (tapes, such as a 
product made from a Hastelloy or a product made from stainless steel) is used in this example as a base 
material 2 Continuously from sending-out equipment 8, the sending-out equipment 8 and take-up 
motion 9 of a metal tape are formed in the interior of a vacuum housing 15, and the tape-like base 
material 2 is sent out to the base-material electrode holder 1 1, and the style is carried out so that 
continuation membrane formation of the polycrystal thin film B can be carried out on the tape-like base 
material A by rolling round with take-up motion 9 continuously. T he aforementioned base-mat erial 
ele ctrode holder 1 1_ equips the interior with a heating heater , and can heat now the base mate naTA 
supplied to the base-material electrode holder 11 from sending-out equipment 8 to t he temperature of 
busjjifi^ W hat is necessan^nfit to restrict to this, although the zirconia (YSZ) s pecifically stabilized 
by^MflQAr Y2Q3 M {SrTi Oy etc are used as the aforementioned target 12, and just to use the target 
corresponding to the poly&ystaTthin film which it is going to form. 

[0027] Inside the container, the aforementioned ion guns 13A and 13B contain an evaporation source, 
pull it out near the evaporation source, are equipped with an electrode and constituted. And it is 
equipment which it controls by the electric field which ionized a part of atom generated from the 
aforementioned evaporation source, or molecule, pulled out the ionized particle, and were generated in 
the electrode, and is irradiated as an ion beam. There are various things, such as a direct-current- 
discharge method, a RF excitation method, a filament formula, and a cluster ion beam method, in 
ionizing a particle. A filament formula is the method of carrying out energization heating at the filament 
made from a tungsten, making generate a thermoelectron, making collide with an evaporation particle in 
a high vacuum, and ionizing. Moreover, from the nozzle prepared in opening of the crucible to which 
the raw material was paid, by the thermoelectron, a cluster ion beam method carries out the shock of the 
cluster of the set molecule which comes out in a vacuum, ionizes it, and emits it; In this example, the ion 
gun 13 of the internal structure of composition of being shown drawing 4 is used. This ion gun 13 is 
constituted in preparation for the interior of the tubed container 16 in the drawer electrode 17, a filament 
18, and the introductory pipes 19, such as Ar gas, and can irradiate ion in parallel with the shape of a 
beam from the nose of cam of a container 16, 

[0028] As each is shown in drawing 3 , the aforementioned ion guns 13A and 13B have those medial 
axis SI or S2, made it incline to the upper surface (membrane formation side) of a base material 2 with 
the degree theta of incident angle (angle of the perpendicular (normal) H of a base material A, and a 
center line S to make), and have countered. Al though these degrees theta of incident angle have th e 
de sjrable range of 50 - 60 degrees, the range of 55 - 60 degrees is the most desirable . Therefore,lhe ion 
guns 13A and 13B are arranged so that it may have each with an incident angle theta to the normal of 
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the membrane formation side of a base material A and the incidence of the ion beam can be carried out, 
and the ion guns 1 3 A and 1 3B are a rranged at intervals of 180 degrees at the circumference o f the 
nonnal of the membrane formation side of a base material A. I n addition, although the decree of 
incictenfangle of the ion beam by the ion guns 13 A and 13B has an equal desirable thing, you may differ 
somewhat. 

[0029] The ion beam nf r ? r* pa? such as helium+, Ne+, Ar+, Xe+, and Kr+, or the mixed ion beam of 
they and oxygen ion is used for the ion beam which irradiates a base material A according totBS — 
aforementioned ion guns 13A and 13B. in order to prepare the crystal structure of the polycrystal thin 
film B, a certain amount of atomic weight is required, and when it takes into consideration that it is thin 
ineffective with too much lightweight ion, it is more desirable [ it is **, and ] to use ion, such as Ar+ and 
Kr+ The aforementioned laser luminescence equipment 14 carries out the convergent radiotherapy of the 
laser beam to a target 12 through transparent aperture 15a attached in the side attachment wall of a 
vacuum housing 1 5, begins to scoop out the constituent particle of a target 12, and can be made to blow 
off to a base-material A side. As long as laser luminescence equipment 14 can take out a particle from a 
target 12, it may use which things, such as an YAG laser, a C02 laser, and an excimer laser. 
[0030] Next, the case where the polycrystal thin film B of YSZ is formed on a base material A using the 
equipment of the aforementioned composition is explained. In order to form the polycrystal thin film B 
on a base material A, while making into reduced pressure atmosphere the interior of the vacuum housing 
15 which has contained the base material A using the target of YSZ, a base material A is sent out to the 
base-material electrode holder 1 1 at the rate of predetermined from sending-out equipment 8, and the ion 
guns 13A and 13B and laser luminescence equipment 14 are operated further. 
[003 1] If a laser beam is irradiated from laser luminescence equipment 14 at a target 12, the constituent 
particle of a target 12 will begin to be scooped out and it will fly to a base-material A side. And the 
mixed ion beam of Kr+ ion and oxygen ion or the ion beam of Kr+ ion is irradiated from the ion guns 
13A and 13B, for example at the same time it makes the particle generated from the target 12 deposit on 
a base material A. The degree theta of incident angle at this time of carrying out ion beam irradiation has 
the most desirable range of 50 - 60 degrees. The polycrystal thin film B of YSZ which was excellent in 
the crystal stacking tendency can be formed on a base material A by performing the above processing. 
[0032] If an incident angle theta is made into 30 degrees here, although orientation of the c axis of a 
polycrystal thin film will be carried out right-angled to the membrane formation side of a base material 
A, the stacking tendency within a field is inadequate. Moreover, if an incident angle theta is made into 
90 degrees, a polycrystal thin film will not carry out even c axis orientation. If ion beam irradiation is 
carried out at an angle of the above desirable ranges, the field (100) of the crystal of a polycrystal thin 
film will come to stand. 

[0033] It is presumed that this inventions are because ion beam irradiation was performed with the 
degree of incident angle of an angle suitable in order to produce the ion channeling effect over the atom 
under deposition as previously explained based on drawing 12 as a factor in which the crystal stacking 
tendency of the aforementioned polycrystal thin film B is ready. By this invention, since an ion beam is 
irradiated [ from two ion guns 13A and 13B arranged at intervals of 180 degrees ] with the degree theta 
of incident angle of the range of 50 - 60 degrees, respectively as shown in drawing 3 , in the cubic 
crystal lattice which the atom under deposition on a base material A constitutes, two <1 1 1> shafts of a 
crystal lattice are fixable here. That is, supposing it fixes one <1 1 1> shaft by ion gun 13A in the crystal 
lattice shown in drawing 12 , the shaft of the direction of g of drawing 12 which turns to the direction 
which rotated the unit lattic e 1 80 degrees to this <1 1 1> shaft is fixable. Therefore, as previously 
explained based on drawing 12 , the direction gap of a crystal lattice made into how to produce in the 
circumference of <1 1 1> shafts can be suppressed. Since it is such, the polycrystal thin film B excellent 
in the crystal stacking tendency can be formed. 

[° 034 J Qn the polycrystal thin film B formed as mentioned above jhe laminating of the various th in 
films can be carried out according to the purpose, respectively. For 1 exampl e, if an oxide * 
supercojiduclu^^ is formed by the tbrmmg-membranes method on the polycrystal thin filmB 
which was excellent in the sta cking tendency, since an oxide sup erconductivity lay^r r*n g rm^T ' 
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epita xially and the crystal_stacking tendency of an oxide superconductivityj aver ca n also be made go od, 
the oxides superconductors which were excellent in the superconductivity property can be obtained. 
Moreover, if the magnetic thin film which was excellent in magnetic properties if the magnetic thin film 
was formed on the polycrystal thin film B which was excellent in the stacking tendency can be obtained 
and an optical thin film, the thin film for wiring, etc. are similarly formed on the polycrystal thin film B, 
the highly efficient thin film according to those purposes can be obtained. 
[0035] By the way, in the aforementioned example, although the ion guns 13A and 13B have been 
arranged a tintervals of 180 de grees cm both sides of a base material A By not restrictin g the 

arrangement nnmher nf an j on gun to this, having at t he annl r nf QH Herpes in addition tn tli e inn guns 
13A and 13B, as shown in drawing 5 , and arranging ion gun 13C Although three ion gunsTnaTTnlay all 
be arranged and it is not further shown by the drawing, y ou may arrange four ion guns every 90 deg rees 
focnsinpnn a hase material A . 

[0036] next, the aforementioned polycrystal thin film B top - an oxide superconductivity layer - 
forming membranes - oxide superconductivity - the case where a conductor is manufactured is 
explained Drawing 6 shows an example of the equipment which forms an oxide superconductivity layer 
by the forming-membranes method, and drawing 6 shows laser vacuum evaporationo equipment. The 
laser vacuum evaporationo equipment 30 of this example has the processing container 31, and can install 
now a base material A and a target 33 in the vacuum evaporationo processing room 32 inside this 
processing container 31. That is, while a pedestal 34 is formed in the pars basilaris ossis occipitalis of 
the vacuum evaporationo processing room 32 and being able to install a base material A in the upper 
surface of this pedestal 34 in the level state, the target 33 supported by the support electrode holder 36 is 
formed in the slanting upper part of a pedestal 34 in the state of the inclination. Furthermore, sending- 
out equipment 8' of a base material A and take-up-motion 9* of a base material A can be prepared in the 
both sides of a pedestal 34, a base material A can be sent out on a pedestal 34 from sending-out 
equipment 8', and, subsequently the base material A can be rolled round now by take-up-motion 9'. It 
connects with evacuation equipment 37 through exhaust hole 37a, and the processing container 3 1 can 
decompress the interior now to a predetermined pressure. 

[0037] The aforementioned target 33 consists of boards, such as a sintered compact of equivalent to the 
oxide superconductivity layer which it is going to form, or the multiple oxide which made much 
approximated composition or many components which are easy to flee during membrane formation 
contain, or oxides superconductors. T he aforementioned pedestal 34 is what built in the hea ting heater, 
-and can heat a base material A now to desired temperature. Laser luminescence equipmenTTSTThe 1st ' 
reflecting mirror 39, a condenser lens 40, and the 2nd reflecting mirror 41 are formed in the side of the 
processing container 31, and it has come to be, able to carry out the convergent radiotherapy of the laser 
beam which laser luminescence equipment 38 generated to a target 33 on the other hand through the 
transparent aperture 42 in which it was attached by the side attachment wall of the processing container 

3 1. As long as laser luminescence equipment 38 can begin to beat a constituent particle from a target 33 
it may use which things, such as an YAG laser, a C02 laser, and an excimer laser. 

[° 038 1 Nex yhe case where the Qxi rfe superco nductivity layer C is formed nn th^j Wm^i*;™^ 
polycrystal t hin lilm ti is explained. It supplies from sending-out equipment 8" on thepedestal 34 of the 
laser vacuum evaporationo equipment 30 which shows the base material A in which the polycrystal thin 
film B was formed to drawing 6 , and the vacuum evaporationo processing room 32 is decompressed 
with a vacuum pump. Oxygen gas is introduced into the vacuum evaporationo processing room 32 here 
if needed, and it is good also considering the vacuum evaporationo processing room 32 as an oxygen 
atmosphere. Moreover, while sending out a base material A on a pedestal 34 from sending-out 
equipment 8', the heating heater of a pedestal 34 is operated and a base material A is heated to desired 
temperature. 

[003 9] Next, the convergent radiotherapy of the laser beam which made it generate from laser 
luminescence equipment 38 is carried out to the target 33 of the vacuum evaporationo processing room 

32. By this, whether the constituent particle of a target 33 begin to be scooped out evaporates and the 
particle deposits on the polycrystal thin film B. Since the polycrystal thin film B carries out c'axis 
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orientation beforehand and is carrying out orientation also of an a-axis and the b-axis in the case of 
deposition here of a constituent particle, it grows epitaxially and crystallizes so that the c axis, a-axis, 
and b-axis of the crystal of the oxide superconductivity layer C which are formed on the polycrystal thin 
film B may have consistency in the polycrystal thin film B. The good oxide superconductivity layer C of 
a crystal stacking tendency is obtained by this. 

[0040] This oxide superconductivity layer C is covered by the upper surface of the polycrystal thin film 
B as shown in drawin g 7 . Orientation of the c axis of the crystal grain 23 is carried out right-angled to 
the upper surface of the polycrystal thin film B. Orientation within a field is carried out along a field 
parallel to the base-material upper surface like the polycrystal thin film B of the crystal grain 23 -- which 
explained the a-axis and the b-axis previously, and grain-boundary inclination K* which crystal grain 23 
form as shown in drawing 8 is made into the less than value near the grain-boundary inclination K of the 
p olycrystal th in film B. for example, 30 degrees. THp nviH^c ciipA rr nnHnrt ors which constituted ^ 
afor ementioned oxide supe rconductivity lav^ C rn mpo sition YlBa2Cu30x. Y2Ba4Cu80x^a nd 
Y3B a3Cu60x - Or (Bi, Pb) 2calcium2Sr2Ci nO Y nomoooitiou w hidrltt ^ o mer 4 fhr 1 fSrTYRi j 
Pb) calcium, or Tl2Ba2calcium2Cu30x, TllBa2calcium2Cu30x, and TllBa2calcium3Cu40x^lEe^ 
are oxides superconductors with the high critical temperature represented by composition etc. 
[004 1] Although th e oxide superconductivity layer C formed on the aforementioned polycrysta l thin 
film B wiH be in a polycrystal state, in each of the crystal grain of this oxide superconductivity layer C, 
as shown in drawing 6 , the c axis which cannot pass the electrical and electric equipment easily in the 
thickness direction of a base material A carries out orientation of it, and a-axes or b-axes are carrying 
out orientation to the longitudinal direction of a base material A. Therefore, the obtained oxide 
superconductivity layer is excellent in the quantum unity in the grain boundary, since there is little 
degradation of the superconductivity property in the grain boundary, it is easy to pass the electrical and 
electric equipment in the direction of a field of a base material A, and what was excellent in critical 
current density is obtained. 

[0042] Next, other examples of the equipment which manufactures the aforementioned polycrystal thin 
filmB are explained. Drawing 9 shows other examples of the equipment which manufactures the 
aforementioned polycrystal thin film B, and the equipment of this example has the composition of 
having prepared two ion guns for ion beam assistance in the sputtering sys tem. The target 52 of a tabular 
with which opposite arrangement of the equipment of this example was caTfied out with the 
predetermined interval in the slanting upper part of the base-material electrode holder 51 which holds a 
base material A horizontally, and this base-material electrode holder 51, The ion guns 53 A and 53B 
which countered the slanting upper part of the aforementioned base-material electrode holder 5 1 with 
the predetermined interval, and estranged with the target 52, and have been arranged, The spatter beam 
irradiation equipment 54 arranged towards the undersurface of a target 52 in the lower part of the 
aforementioned target 52 is constituted as a subject. Moreover, the sign 55 in drawing shows the target 
electrode holder holding the. target 52. In addition, the aforementioned ion guns 53A and 53B are 
arranged so that an ion beam can be irradiated with the 50 - 60 degrees of incident angle to the normal H 
of the membrane formation side of the base material A supplied by each on the base-material electrode 
holder 5 1, and they are arranged at intervals of 90 degrees on ion gun 53 A and the 53rd at the 
circumference of the aforementioned normal. 

[0043] Moreover, the equipment of this example is contained by the vacuum housing of illustration 
abbreviation, and can hold the circumference of a base material A now in vacuum atmosphere. 
Furthermore, controlled-atmosphere sources of supply, such as a chemical cylinder, are connected to the 
aforementioned vacuum housing, and it can be made the inert gas atmosphere which is in low voltage 
states, such as a vacuum, about the interior of a vacuum housing, and contains the inert gas atmosphere 
or oxygen of argon gas or others now. 

[0044] In addition, since a base material A is a metal tape-like, the sending-out equipment and take-up 
motion which were abbreviated to the near side of the base-material electrode holder 5 1 shown in 
drawing 9 and the back side in the drawing are formed, and it is constituted continuously from sending- 
out equipment so that it can send out a base material A to the base-material electrode holder 5 1 and roll 
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round with take-up motion continuously. Moreover, the angle adjustment mechanism D is attached to 
the pars basilaris ossis occipitalis of the base-material electrode holder 51. This angle adjustment 
mechanism D is constituted considering the pedestal 57 which supports the up support plate 55 joined to 
the pars basilaris ossis occipitalis of the base-material electrode holder 5 1, the lower support plate 56 by 
which pin combination was carried out at this up support plate 55, and this lower support plate 56 as a 
subject. The aforementioned up support plate 55 and the lower support plate 56 are mutually constituted 
free [ rotation ] through a part for a pin bond part, and can adjust now the degree of tilt angle of the base- 
material electrode holder 51. In addition, although the angle adjustment mechanism D in which the 
angle of the base-material electrode holder 51 was adjusted was established in this example, the angle 
adjustment mechanism D is attached in the ion guns 53 A and 53B, these degrees of tilt angle are 
adjusted, and you may make it adjust the degree of incident angle of an ion beam. Moreover, an angle 
adjustment mechanism cannot be restricted to the composition of this example, and, of course, the thing 
of various composition can be adopted. 

[0045] The aforementioned spatter beam irradiation equipment (generator) 54 irradiates an ion beam in 
composition equivalent to the ion gun 53 to nothing and a target 52, and can begin to beat the 
constituent particle of a target 52. In addition, with the equipment used by this invention, since it is 
important that the constituent particle of a target 53 can be begun to beat, the seal of approval of the 
voltage is carried out to a target 52 by the high frequency coil etc., the constituent particle of a target 52 
may be begun to beat, and it may constitute so that it may be possible, and the spatter beam irradiation 
equipment 54 may be omitted. 

[0046] In order to form the poly crystal thin film B on a base material A with the equipment of this 
example, while using targets, such as YSZ, it enables it to irradiate the ion beam which the angle 
adjustment mechanism D is adjusted and is irradiated from the ion guns 53A and 53B at an angle of the 
range of 50 - 60 degrees to the normal of the membrane formation side of the base-material electrode 
holder 51. Next, vacuum length of the interior of the container which has contained the base material A 
is carried out, and it considers as reduced pressure atmosphere. And while sending out a base material A 
to a pedestal 51 side, the ion gun 13 and the spatter beam irradiation equipment 54 are operated. 
[0047] The good polycrystal thin film of a stacking tendency can be manufactured now like the case of 
the laser vacuum deposition previously explained also by the above processing. Here, if a laser vacuum 
deposition as shown in the previous example is applied, as compared with the slanting ion beam 
irradiation method of having applied the sputtering method, a polycrystal thin film can be manufactured 
at a earlier membrane formation speed. Specifically in the sputtering method which carries out slanting 
ion beam irradiation, what is about 0.002-0.003micrometers [/minute ] membrane formation speed can 
be formed at the high speed of about 0.05-0.07micrometers/minute in a laser vacuum deposition by the 
laser vacuum deposition which carries out slanting ion beam irradiation. However, what is necessary is 
to perform sputtering like this example and just to perform slanting ion beam irradiation instead of the 
aforementioned laser vacuum deposition, at the time of sputtering, if membrane formation speed may be 
made late. 

[0048] (Example of manufacture) The equipment of composition of being shown in drawing 9 was used, 
vacuum length of the interior of a c ontainer which contained this equipment was carried out with the 
vacuum pump, and it decompressed^ JiJxlU to 4 torr s. The base material used Hastellov C276 tape 
with 0.5mm [ in width of face of lOmmTand thickness ], and a length of 10cm t Using the thing made 
from YSZ (stabilized zirconia : Y 2033-mol %), the target set the degree of incident angle of the beam 
of spatter voltage 1000V, s patter current of 100mA , and the „two ion sources as 0 - 65 decre es, set the 
ion beam energy of the ion source as - 200ey i on"tfte base material, performed ion irradiation 
simultaneously with sputtering, and formed the YSZ layer of the shape of a film with a thickness of 0.3 
micrometers. 

[0049] The relation between the degree of incident angle in the distribution of the direction (1 1 1) of the 
crystal of the polycrystal thin film obtained by the aforementioned method by drawing 10 and full width 
at half maximum is shown. In addition, these half-the-price all values were calculated about each 
obtained sample, the angle, i.e., the peak ratio half, of a breadth state from the pole-figure center in the 
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figure drawn on the pole figure. The bird clapper became [ the crystal stacking tendency ] clear good in 
the range whose degree of incident angle of the result shown in drawing 10 to an ion beam is 50 - 60 
degrees. Moreover, it also became clear by making the degree of incident angle of an ion beam into 55 - 
60 degrees especially that a grain-boundary inclination is made to the minimal value of about 25 
degrees. 
[0050] 

[Effect of the Invention] As explained above, according to this invention, a particle can be deposited, 
fixing at least two or more <1 1 1> shafts of the crystal lattice of a cubic polycrystal thin film, in case the 
particle of a target is made to deposit on a base material, since the ion gun is established to the normal of 
a base-material membrane formation side so that it may be the 50 - 60 degrees of incident angle and an 
ion beam can be irradiated at intervals of 9 0 degrees or 1 80 degrees at the circumference of a normal. 
Therefore, the good polycrystal thin film of a crystal stacking tendency can be formed onTEase— 
material. Thus, on the formed polycrystal thin film, the laminating of the various thin films can be 
carried out according to the purpose, respectively. For example, if an oxide superconductivity layer is 
formed by the forming-membranes method on the polycrystal thin film which was excellent in the 
stacking tendency, since an oxide superconductivity layer can be grown epitaxially and the crystal 
stacking tendency of an oxide superconductivity layer can also be made good, the oxides 
superconductors which were excellent in the superconductivity property can be obtained. Moreover, if 
the magnetic thin film which was excellent in magnetic properties if the magnetic thin film was formed 
on the polycrystal thin film which was excellent in the stacking tendency can be obtained and an optical 
thin film, the thin film for wiring, etc. are similarly formed on a polycrystal thin film, the highly 
efficient thin film according to those purposes can be obtained, 

[0051] moreover, the oxide superconductivity which enforces the method of forming an oxide 
superconductivity layer by the forming-membranes method on the polycrystal thin film excellent in the 
crystal stacking tendency and which was excellent in the superconductivity property since the crystal 
structure of an oxide superconductivity layer was alsb prepared when becoming a conductor can be 
obtained 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** s h ows m e wor( j -which can not b e translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)J 

[Claim 1] In the equipment which manufactures the polycrystal thin film which is made to deposit the 
particle generated from the target on a base material, and consists of the aforementioned particle on a 
base material The base-material electrode holder which supports the aforementioned base material, and 
the target by which opposite arrangement was carried out at this base-material electrode holder, The 
generator which energy is added to this target, and the constituent parti rjfe^^ t arget is hi mprl ' 
[ generator ] to the afotf ^ntionedbase material^ and makes it blow offVWj^eVariiating an inn h^m 
from acr oss with thp . ffl - 6Q degr ees of inciri ait an gle at a base material tnTfonnrmai I nf th* mpmhran» 
formation side of the base material supported by the aforementioned base-mdleiial elecuuite holder The 
manufacturing installation of the polycrystal thin film which possesses two or more ion guns arranged at 
intervals of 90 degrees or 1 80 degrees at the circumference of the normal of the aforementioned 
membrane formation side, and is characterized by. the bird clapper. 

[Claim 2] In the method of manufacturing the polycrystal thin film which is made depositing the particle 
generated from the target on a base material, and consists of the aforementioned particle on a base 
material While making the aforementioned particle deposit on a base material, irradiating the ion beam 
which the ion source generated from across to the normal of a base-material membrane formation side 
with the degree of incident angle of the range of 50 - 60 degrees in case the aforementioned particle is 
made to deposit on a base material The manufacture method of the polycrystal thin film characterized by 
irradiating the inn heam which irradiates nn th* a fnr PmP nti f11 ^ material from fwn n r m nff 
directions at aninterval 90 degrees or 180 degrees by making the afo rement ioned no rmal into a medial 

axi s at the circumference. ~~ ' " ■ 

[Claim 3] In the method of manufacturing a conductor the polycrystal thin film which is made to deposit 
the particle generated from the target on a base material, and consists of the aforementioned particle on a 
base material - forming - a it top - an oxide superconductivity layer - forming - oxide 
superconductivity - While making the aforementioned particle deposit on a base material, irradiating 
the ion beam which the ion source generated from across to the normal of a base-material membrane 
formation side with the degree of incident angle of the range of 50 - 60 degrees in case the 
aforementioned particle is made to deposit on a base material the oxide superconductivity characterized 
by forming an oxide superconductivity layer by the forming-membranes method on the formed 
polycrystal thin film while irradiating the ion beam which irradiates on the aforementioned base material 
from two or more directions at an interval 90 degrees or 180 degrees by making the aforementioned 
normal into a medial axis at the circumference - the manufacture method of a conductor 


[Translation done.] 
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